Autoradiographic studies of glial proliferation in different areas of the brain of the 14-day-old rat.
Cell cycle parameters, as well as the mode of proliferation of glial cells, in four different areas of the brain of the 14-day-old rat (cortex, corpus callosum, nucleus caudatus putamen and commissura anterior) were studied using different cell kinetic methods after injection of [3H]TdR and/or [14C]TdR. The duration of the S phase (tS) was found to be about 10 hr and that of the cycle time (tC) about 20 hr, tG2 is less than 2 hr and t(G2 + M) about 4 hr. These values are valid for glial cells in all four brain areas studied. However, the labelling index (LI) of the glial cells differs by a factor of 3, between 1.8 and 5.4% in the different brain areas. Accordingly, the growth fraction of the glial cell population in the four areas varies between 0.04 and 0.12. Glial cells (astrocytes as well as oligodendrocytes) proliferate according to a steady state system. Furthermore, the proliferation of glial cells is associated with continuous cell loss. After each mitosis about 3% of the daughter cells become pyknotic and die. In addition, a permanent exchange of glial cells occurs between the proliferating and non-proliferating pool.